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(57) Abstract 

An image forming material and an image 
forming method which are capable of 
accommodating a direct laser drawing method, 
producing an image of a high resolution easily 
and performing an image forming operation 
easily in a bright room, lithographic printing 
plate manufacturing method and apparatus, a 
lithographic printing plate making method, and 
a printed wiring board manufacturing method 
are provided' Concretely speaking, an image 
forming material having a layer of thermally 
meltable fine particles on a base material, and a 
method of forming an image on a base material by melt-fixirig the portion of a layer of the thermally meltable fine particles of the image 
forming material which corresponds to an image portion, and then removing the portion of the layer of thermally meltable fine paticles which 
corresponds to a non-image portion are provided. The layer of thermally meltable fine particles can be melt-fixed by a, laser. The removing of 
the non-image portion of the layer of thermally meltable fine particles can be done more easily by providing a layer of an alkali-soluble resin 
between the base material and the layer of thermally meltable fine particles, and applying an alkali solution to this layer of an alkali-soluble 
resin. 
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A) o <fc^-£. C<DTJVti ypT»tt K5-f7-f ^A4±(ClMttM : f : I 1 * 
ML (H9B) . BftSl^atS^OftSHtttt? ■ 1 *fflttt$^- 

.jSBkttWtt^Ji l i7;^ U ^J&te K-7 jy'jtvu 4 (19D) 0 & 

hJB 2 5 bittt. 

«>T. gaS, Xf>3-^, /<-3-b&. o-;U=J- 
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L 8 

(i^ y >-ft#S!l) . I. P VM> hIP— 162 0 TitS!) *<^tf «s>tl 

15 t7f>i, *?-r>B^ *U-f >Sft^©I&J»ift©4fcK*fex ^M.3^?8« 

25. Tr££o 
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1 9 

&ttffl&&mi-zz.t*<-e%z>o (££) MtLrammsimmuHtm^ 

LT. 0. 1-3 011%-e*^:<!:^Uv Ifc, 7^'Jtia^T# 
•JRCDSSJE^j* (2 9) . y YWffi&W&Sfc (3 7) *5«fctf (3 8) (Cfc 

zmxM&.tim-vtmzit* aim&mkR&'tSo m&M&mttvmt&i^ 

U ^tcjtaf&L^ chill;:. J»^tt«tt : F3^»LT«t<i:oyiiW**A 

xmwomm.j&i&tt® (2) N mmttfctsm u) fcj;«^©^u y hse 

*i^l^$tttfi^o 2«Jei±oryu*UnT?S«IIS^fi^LTt> 

25 

#»iH©B«5Bfifc*m (2) , liig^S (4) "J > hB£ 

jBHROtSjfi^ffi (3 7 ) IC#^ST;U77 UBTffiMttMt^ £t>T4/* UpF 
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2 0. 

TV-Fa- hi** WM&m®mr%&*m^XMifrtZ>Z-tfrT*£2>o 
5- *36W© ^ U > h BQ»«©«lai^i* (38) »57 >»U* U ^I^tt F5 << 7 

*mfi<Dzn) y hE^ciMS (3 8) i^^t^'JrIMK?^? 

fern, EJifcm. ®#mM^<D?5tikfr2>2>o £m&&±if2>tz#>iz3 

20 • "J<j • yu- H-«fc§i£gaS®&£fT9rt:«6lwl±x U-lffcffi^fciSlHtft*** 
liLl^o U--!ftLTI±ft»^7U-f^ SE*U— tfx Arl/-f, He/ 
N e U-if, He/Cd U— tf, K r U-1fS*©ftU*l/-1f. Wife 
U— 9-\ ;Ut*-U-if\ Nd/YAG U— »f*f©E{*l' — 9"\ GaAs/ 
GaAlAs. InGaAsU-fWI^l^-fx KrFU-f>'XeCl 

25 U — tf\ X e F U-f , Ar' U — Vmo*-* >v U— tf^^ffl^S C 

fife (2 2) tcfe^T. ^tttt»te^Ji©S1»^#^ ; £:|Sl±^-li:SA:«6»C{i. & 
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5 ^S^ir&dct^fi^L^o 8 3 0 nmOmu-f^^tlS 

fioglcffl^SCt So rt-tf ? ^©B^MMIEffl^lA < . £ 

fc^PM^ fcffi V ^7T\ ft h ftMl^m L^Ct/)^^ 5 ftM£iJ-££> ho 
#%bj©BTOj&W*4 (2) . iS^ffM^ (4) &£V i zn)>\-W0m<om 

10 a^i* (3 7) Cfi^Tfe, ±CiPI»tw N T^*'J^««M4fcl4i»«tt 

* hEI*«©«*2Fft (3 8) cfc^tfc, 7;v# 
15 **w©^KgiMJRcolWRjiEr* (3 2) fc«fcc; (3 5) -eti, *«w©™hi 

WiJROSSlJR^ (2 9) ~ (3 1) Icfc^T. *^fSlOPSJR*ffl-^*« 
20 *«WOiB|fc^fifc^* C 4 ) . 7" U > hE«MR©»ft*Sc (37) *5«fctf ( 3 



- Page: 23 



WO 99/10186 PCT/JP97/03819 

2 2 

(3 7) (3 8) iw«*>*TA/* 'J^W^t^^o 

10 *f6W©H«?Bfife*t14 ■( 1 ) x C2) *S«fctf®{W&Jifcfr& (3) x (4) 

*o s <t lt ti. m tLtimwiR&wtrt & » # u ^ *■ u > t ^ ? * ^ - 

25 *^Bj©^)5Sgi«cD«^?£ (2 9) iw&frSJE^spEWBMRtf^tfa-e 
&£lt£>lix -JlclBWO^JEBlBiJKOSaK^ (3 2) fcitf (3 5) <D&?K. 



Page: 24 



WO 99/10186 PCT/JP97/03819 

2 3 

&Z>M£il*. ^RWO^KWWKOiMR^rffi (3 3) fcjitf (3 6) ©«k-?Cx_ . 

So 

*||B^©S|lJRgjgiJJR©SjyR^ (34) ~ (36) JC*5^Ts ffi^ttt^JKEPWJ 

l>oci-^:i^TiSo ^<-^>mitLm 2 0 0 -2 5 o^-etfe^ 

rpsJK8ES&j' («i, "(«0 EPJ»£mR5 

spib?tn i o 7~i o si) t£ie$t$nTi*So 

(ate) n^sa&i' ^^Tt^kM^s*^ mmtrnftm 

flittf* *o*#««3&<*|©J»^»Ct±. r^BUgfit'jgj ( 1 9 9 3fif6fl^ 



Page: 25 



WO 99/10186 PCT/JP97/03819 

2 4 

5 h@8&ft«HR*-*^JK-J ■ry'y>h®tt/NyK^' ) r^-IB«e3JK-j (l 
9 9 1*^ C. F. ^-AX, J r. m, (tt) y«J>h®»^#EgR. iSttf* 

Ull 0 12. #ffc^©¥JRWJJK©$Si£M (2 4) (O— m*%.irtimmffl®M 

is -e*5o mm^ftztctzmm* 1 ^®^=fAT^$tL/^ 

1 0, tf>^4 1 2. m®4 1 tc5t0f=l-^b»nTV,^«[i4liJ«4 1 I frh>. Huffi 

20 je*m K4 9 tizmm^titzmmmijQ^&X'h^mKm^i 1 3*>^mjE*<^ 

ST'*5i7t-f7 4 8*>t>EPgiJJJR4 1 4 £l£<9 o 4 5 . 4 6 £TffM£ 

$ t»{wEP«iJJK 4 1 4 t±. 4 o©§g» 4 2 3 lzmP&^-tltz»m^ M24i 
ft?|*- 7 n 4 2 2^t>m^$n?)Bi#^ii^g:^ct*)^©«Di ; &M$tLoo 
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2 5 

Ifeffiilfe^ftt L«7 7 >4 2 0 *<2-^BSR$nT*5*9s EPWDE4 1 4 ±©2$ 

So $&(c3RlftfijifatLT±«JC«#«r^ M 2 1 &ftT*5 •> . & 

jgLt© £ -5 titzqimffi. 4 1 4 ti 2 oom^^ 430 jciftags n^«3i 

<;UH3 1^^5^7 7 7 S^o CCLTfEPIWJSU 1 4 Ifc LT 

20 HJdffll 

J I S 1 0 5 07/l/i-^A->- b£6 0°C. 1 0 %N a 0H7jc^tcS» 

3 0_%«l»7K*»[l-l»W«*LT4»«Ls' ^TKSfeL/co 2. 0%58 

25 2 5«»WiHt^m\ 5 0°C. 2 OXm&fcffi&^K-frl*. 

WlLtz 0 
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^1 









5 


# u t'— ;1/x.t ;u 3 > WS&TS 0 . .2 # m) 


2 5 


a&fnJfc-ftaK* ( 1 p - 1 6 2 0 : 'tbftEfcMfcS* «*)' 88) 
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tfB3fc» (7 8 0 nm) -eBMtwffiSf S »»»ttlfc» : FJi J S: 
-t* 3200MCD) {CTEPJ5lJ£rff ofct:^ BlWJ©^SPg (#J 1 O.tfc) 



20 fi<~?MtZo 

mm 2 

mmm\ tm&m<omtf m-kitT^i-v^is- k 1110x39 smm) 

25 5 #188:* 3. -£T% SM&ltttefclfrFJi (Biff 2 • 5 # m > L 
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2 7 



f£2 







#V / 9 9 *J 0 7?) 


5 




2 5 




5 


mmfoim c i p - 1 6 2 o ; m#E*Mfc*£ «*) sd 


2 15 





io ¥m#i>-irajtMm xi 8 o nm) -cmm.m^^-t^mmm^m=Fm^ 

-t' 3 2 0 OMCD) tCTEPJ?l]£<To/c<tC^ EPJ|ij£>#]g:Pg Gfcl Ofe) "£\ 



15 b^^m^^En^^tf^-i^-e^^o 

.20 ^dfe^I3 

M^tt^M^ffl^T, (EpanHJEl 5 0 V) tC«fcpSfc*U 4 0 
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2 8 



^3 









i 




j 












0. 0 1 




6. 5 


mumty^m ( I P - 1 6 2 0 ; HOt^it^ (ttO w 


7 4 4 



*m>Vf^-*rmmm n 8 o nm) x*w®^> l ~m^zm®m&mz=Fm*: 

15 -tf 3 2 0 OMCD) {CXEPW^^ofciC6> TO^SP^ (&J 1 Oft) T\ 

£ ^mmm&mttm a^±im^n. m4<D®.j\<.immm 
mm 4 

25 H»J 1 tm{±%kV&tt .Wk7/Vi--)A->- K 1 1 1 0 x 3 9 8 mm) 

tc^4<DM«£ffl^r. hy£{ij: <om^m., 9 o°c-ei o^-Rgft 

^$^t, T;vt)i)-5\feffimm (mm 4. 6//m) s&i^ ss®*^ 

m&mxfrm mm 1 . 5 & m > *»fc 0 



Page: 30 



WO 99/10186 



PCT/JP97/03819 



10 



2 9 




IM - 






MSI* 


/99 V JIM/* 99V J^W. n - ^f^JV/T 9 V yUft n - 
jl±tWL&fc (M*Jt : 3 / 3 / 4 s It¥^^?i 3 . 5 7J) 
U—£y~73y9 


1 0 
5 

8 5 


^5 






#U 9 9 U7l/ (#^*2. 0^) 

# U lEBt t*— ;l/ J- -7 ;l/ 3 > C^Kgfjfi^f-S 0 . 2 // m) 

&fOlfcf fc** ( I P - 1 6 2 0 ; tb#Eifrffc¥ (**) fill) 


5 

2 5 
2 7 0 



(2. Okg/cm ! ) U #HSfcff ©JK^Wtttttiitf 1 * 1 7 *J m&»MM 

9.7.9- 6 o o cd) i:TffW^ofctc:^ 8 55tfci7??tn**^i:t£ 

25 

yflfif#L^aic v ±ia tinware. w&m<z>mj& : &t&frtzt 
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3 0 

Oft) 200x300x1. 6 mm. S@J¥ 1 8 wm) (C s ^ 6 ©SL^Wf" 

5 ^miliii (JKIS5. 2 /em) £»/Co $ 7 ©^St^WT *fltfti**JB^ 

T% U-y-yzi- hft{c«kt)Sfe#U KMSikttma^Ji OWL 2 /am) 



^6 






W13. 5 7J) 


1 5 
8 5 








# U * 9 9 'J 0 V to (5^* 2 . 0 7J) 

# D bf— ;1/jct;1/v> 3 > (Wj&^S 0 . 2 // m) 

&famt7km ( i p - 1 6 2 o ; &jfcGmt¥ («o «d 


5 

2 5 
. 5 
2 7 0 



^ajtfrU— tfgl^g (7 8 0 nm) TMfc^KffiiiST*^*^^** 
25 &UT*5. 0 r U «>A«f* (ifcfi3 5 °C) StX^U- 

(2. Okg/ cm 2 ) U #®0S|5©^It#»i^«iT^^ V pTi&ffilM 
^*t/co 7;b* H^lltl^tt^I^^^Mi****^ 
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(4 5°C. XT/P-JE: 3. Okg/ cm 2 ) IftiTfflSntlv 

ftiL, u > n»«4»fc. ^n/c^u > his 

5 y-e&ofco 

10 JUfe#J6 

(#0 IS!. 200X300X1. 6 mm. SEI? 1 8 ju m) ^ 8 ©fciJ&^r^i-g 1 " 

5a«ffl^T, nm& (Enemas i o omA) jc«kosfe*«. 9 otrei 0 
15 #Ra*fc«s-£-c* Tjvtj'^mmssim (aw 3. 2 ^m> ^it/co ^3 

©fflfifc^W-rS^ffi^rffl^Tx (EPtaHEEl 8 0 V) iCfcO^SL 4 

0 °Ct:- 2 #fH&ffr* -arT. ^fcHMtafcti^JI OSJ¥ 2 . 0 # m) *»fco 
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3 2 



J£8 



mm 




7 9 l ) frfflt/ 1 7 v v JvfS.n — s t)v/ / v v ./ 




(MSifc : 2 / 3 / 4 v 




5. 5 75) 


2 0 




1 




9 0 




9 0 



^mw^-^nitmm. (7 8 o nm) ^w&mzm^irzmmm&mz=pm& 

(2. 0 kg/cm 2 ) U ^NiHfttfOlSMSiJLttm&^atT^* UrT*W!MI 

(4 5°C. X^U-JE: 3. 0 kg/cm 2 ) Til L> BtlT«§ *TOV 
tt^«»Ofi«*Mfe*Lfc 0 fc^T % 4 0-CO3. 0%7kM^hU^A^Tr 

1 
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3 3 

5 ^»I7 

rtj^©*^7fe©^#MP sf& eg±mM7 4 j^^m, f n s> tc. m 9 



10 



^9 


. mm® 






5 


# y BlFift t'^i^^r/u ^ 3 > W^tS^S 0 . 2 # m) 


5 0 




5 


t&fn^blc* ( I P - l 6 2 0 ; ffi7fe5r4^k^ (HO 88) 


220 



*m&i'-*?mitm.w (8 3 0 nm) xw&^n^zmmn&mk'f-m* 

20 m&fe%Zi£* fc^lO^^IPSKfflW (I±¥I7^1/AE DN 
3C) £J8^T> *H««©*h*»tt»tt?JitPSJR«*Ji«r^*L/ro 

7ffB5©*R3t©*/fMPS)R (S±«7>r FNS) ic % £1 0 ©» 
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5 # y > * * y /Hfc^ y ^ 2.0^) 


5 


# U Bt& k-^xv;P s> a y 2 0 . 2 // m) 


5 0 




6 


ISfQ^bTk* ( I P - 1 6 2 0 ; ffiftSilMk^S*) 


2 2 0 



10 




¥^#U— tfSjfcSEB (8 3 0 nm) TitiKSSt fc^SMtaHfrfS* 
20 C Wia^KlCMWL, -D£ll^A?||jl!lI^ToT2 0 

o o c(cjta^L/c^-7>^<-^>rMs^]!ifeLT^RgEni5ij)S ; &it/co ra^si 

25 iSCWIfco 
9 

fc»KL* ^i i ©^ffl^tx /j-f>3-hftiaoam ^za^i 0# 
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«1 1 



#v / ? ? y frm? v v * (ot*2. 07?) 



5 



2 5 



5 



t&ftMltTk^ ( I P - 1 6 2 0 ; &3cEt&it¥M) 



2 1 5 



^tg&U-lfli^g ( 8 3 0 nm) ^H*^*Si!5**&»SM£»ffi : F-Ji£ 

io ^te^«^-ttx ^^»^ysp sm.mm&i& (.m±^ny^ dp 



TI^M^g^ffl^T. rlTlS®^yMP SJlg (^±«7^X'Agk VS) 
^iIf:t^MLf:ti:> r$ffi.(DmfcV-}-- {=mmm. ODP-TW) 

h i) i/jL yziA (NBR) "e^^n/ciHD n -jvn 4 3 N 4 4 lz£ 

25 SUS 3 0 4 (J I SXt^U'XHO S2i<Dm& 4 1 h^©^-< 

F^4 2-effM$tL/cP B ^;(ciiA$n^o co^cs^ 4 1 o*m^#> 

7 4 1 2ia- 7 t^ht-*vli4 1 ICKOtttt t>tL.T^Sfg«>tdl^4 1 1 
4 7 fectO'S US 3 0 4 £g<DiiJig#W K4 9 iCli$W:lE^4 1 3^ 



;Jfc£>l 1 0 
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^^fflllMfttt^jElf'e*^/:*!^ + (^x) tU 18 0V© 

EP«4 1 4 li|£«9o-;lott4 5 . 4 6 lC=t <9 . &m<omm<&&Z 

^7 4 8*m^EP«4 1 4 cb^^P-^4 5. 4 6 <hT^J&$ft&£»i-fr 
^Ti^EE^m (EE73 2 kg/ cm 2 ) £>ft£o 

$ ^{wEP^lJRS 4 1 4 te. 4 -o©[o]ei6 4 2 3 tC^Sg^n/c^^^ b 4 2 4 i 

10 ^^tl^o S?lt:»;^4 2 2rt^(Cti^m*5 0 0 1 /mi n©M7 7 " 

Z$t%k7T> (i^tE6mraAq) *>< 2 nTfc <9 . EPBUJK 4 1 4 ±(D 

15 i^Ts 4 1 4 (i 2 oOlslfeli 4 3 0 IzmmZntiV&Zk^ h 4 3 1 

pj.±(D±i>immzmLtzP sm.z. ^m^iy-^m^tmt (s 3 0 nm) 
wmm^^zmmmmmiL?-m*mm.j£mzit, m^-mv* ^ip sis 
mm« (^±^*^-f^^M. dp 4) im&^vmmffli&mt 1 ?- 

20 Ji£PSJ£l£-fcJI£!&*L^o -BJ£®(c#A3l£&El3r*ToT2 0 OtCftli 

11 - 
m^&mmtLxi$m<vn^m-nttvw-w#wm a^mmmm. odp • 
nd- 3 0 0) Ltzmt^mm 7 <tiHi#f~c lt^^1£»£^«^>&2 
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3 7 

mmznLtzm®m*> ^^-fST^i (8 3 o nm) rm^m^^ 

& ODP-DF) ^HflfeffiOSWSlftttfta^Jitflfi* 

£Jfcfl 1 2 

HM^M- (#0 Ss 2 0 0 X 3 0 0 X 0. 8 mm. MW- 1 8/tm) i:> 0 . 
4 mm ^fcJ^tfO. 6mm^OX;b-*-^l 0 Olfoi^/;^ IB#>-?i 
mm (U^UM (80 -> OPCyntXM) 7>fl/—*- ;nw**tr8l 

J|]&&9)(cJ9C3 8 jtim<D§B26o£g£:i£t:)-fCo "KWhty* (=9Mt:# 

15 (80 S3. SER-4 5 ow) £o— yi>=i — 

>^^«^TL/;t> S4©TOft^i* 

mtt»i^j§ (.mm i. 5«in) ^tc 

25 ^«cU-ifR5tSiS (7 8 0 nm) T?^m\Zft%+Z&mM&ft£frm ; S: 

°o (2. okg/cm j ) u mmmcommk^m^mtr/u 
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jLyj-yyuisx M«Lfcis mvmz&m®. (4 5U x-zu-ee : 

5 3. 0 kg/cm 2 ) Tr&SU ^^'Uv'X VM^WSLZtlXWl^Uto 

io &#ttt£i& 

fZo 

15 ^dfefijl 3 

#X<fb^ (#0 £L 2 0 0x300x0. 8 mm, fislff 1 8 //m) 0 . 
4mm04ocfctfO. 6mm0©^/l/-*-^.l 0 0 oPjEttfcM:. H3*6-?£ 
20 (HMIIg (#0 s OPC-Za-trXM) SrSfeU .X/l/-*-W*rtP&£trfi 

& 1 2©&§j&£*-r£M« ; £n-/U:2- hj*{ci:oTJi:$ 1 5 tfmOtf'J 
X-r;U7 f JVMzmifi'&. 6 0 TTC 2 0 ftm&M LT, T 'J W7§ 7 >f 

25 1 5 /im) zmzo ±&*ji'-*-AWfc&mmiRG>m#>^%M$M 



Page: 40 



WO 99/10186 



PCT/JP97/03819 



3 9 







>/ /3 /? ll / V >t7 /j tl n ~~f 3- I\y / ~Y ^7 I) ll/fib r» — 






/T^^Saff I W mix, . 6 / 6 / 4 > T M 
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9 »> u ^**£r& (matt ixi/3. ma^^s 
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1. 2 35) 






•ft — 5 V 9 




5 




7 


0 



14 K -5 •< 7 -f rt> A±K**Brf£ttKffli (HJ? 2 . 1 /z m) L fco 

ijmtfrl/— VnHMML (7 8 0 nm) -^EftWlifi^-rS^MSillttttktt^S* 
20 XT) ^xyi/- (2. 0 kg/cm 2 ) U #i^8&©&&»tt**i? S £ 7 ^ 

25 x-y^-yy 

x 7 fy^b-;xhi«UA *kffcS&-fifci&»[ (4 5U X7°b-E: 
3. 0 kg/cm 2 ) T'*&3U i-;f FSt'lfS$nTW<il«^ 

(om&^&misjLvmm&v&jkLtzo ik^x\ 4 o°c©3. o%7k»fl:^by^ 
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14. 

x A/- ± - jw&tfL t "KWt> ±y_2_ offi* 

10 X-ft^ (#0 t!L 200X300X0. 8 mm. 18 # m) (C, 0 . 

4 mm 0&«fct>'O. 6mm^OX;V-*-;V^l 0 0 ®-?^ffilitz'&, S^6o£ 

mm a*) . opc^ot^M) ^jsu x^-*-^rt«5^#tr» 

mwL&mzmz s um<Dm#>i zm&witzo fc^-c. mum 1 

>^^x^r-> ? ^J:oTXyl/-^-;UrtSB{c^JRL , A:&. *ME4*l:£-fr*:© . 

^ffl^T. s»?£jc«fc^^^ 9 o°c-ei o#Bg*a»$-fr-r. 7^*UTO 

20 mmrn cii3. 2#m) ££tc. ■*3©»i£w**jfeW£ffl<'^ 
CEnin«JEi 5 ov) laoim 4 o°CT?2^-PBim^;$-y:T. 

(7 8 0 nm) T?EII«tcffiS-rs«k»18itt«tt : f : Ji* 
25 &»£S<*#TS»£*B£ U &^T* 5 . 0 KJSSfc*- h 'J (»t3 5 

°C) £X7°b- (2. Okg/crn 2 ) U IHEfcffO&^ttilWF 1 1 7 * 

^j'jwii^LT, 7/1/7(7 vsimmmm. mm&mm. •xwh^^t t 
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4 1 

3. Okg/cra ! ) x^fy/U-^ hJIT»«SttTVtt^*# 

5 ©»W>o $Jlfcct^l^5feL/Co .ft^T\ 4 0 °C© 3 . 0 %?mit^ r U 

lTo/:»IK3 0°COB^g:T'^4 ^^^L/:tC, ±SEiW^x-y 
1 5 

tf'Xjb^ (**) iS> 2 0 0X300X0. 8 mm. ffiJSC 18//m) I:, 0. 
4mm0*>=tU t O. 6 mm 0©X;l/-*— 1 0 0fifor|l^:t> S@a6o£ 

20 H«Mlcl¥$ 8 iLmOmtb^ ^B^Kttfco 

25 7^*7 Unjjgtt -K^-f 7 >r ^AT-^i6o£Ji£1&W L ^ 3 ©ifc&fifcfcW?" 
^agftU' — tfTCfc&B C7 8 0 nm) T'lE^lcffl^-T S«H»ltttt*«L^*«: 
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